We report new records from ornithology surveys conducted at Kusad Mountain and Parabara savanna in Guyana's southern Rupununi region during October and November 2013. Both localities had existing species lists based on surveys conducted in 2000, but had not been formally surveyed since. We surveyed birds over 15 field days, adding 22 and 10 species to the existing lists for Kusad and Parabara, respectively. Our findings augment prior knowledge of the status and distribution of birds in this region of the Guiana Shield. The southern Rupununi harbors high avian diversity, including rare species such as Rio Branco Antbird (Cercomacra carbonaria), Hoary-throated Spinetail (Synallaxis kollari), Bearded Tachuri (Polystictus pectoralis), and Red Siskin (Spinus cucullatus), which are likely to continue to draw tourism revenue to local communities if their habitats remain intact.
Introduction
The Rio Branco-Rupununi savannas form the largest savanna enclave in Amazonia, covering approximately 54,000 km 2 in the northern Brazilian state of Roraima and adjacent southwestern Guyana (Robbins et al. 2004 , Barbosa et al. 2005 , Santos and Silva 2007 . This vast ecosystem supports a complex mosaic of wetland, savanna, and forest habitats, with isolated mountains occurring throughout. In Guyana, the Kanuku Mountains divide the Rupununi savanna into northern and southern regions, which differ in their geological history (Hammond 2005) and present-day land use. The southern Rupununi remains unaffected by large-scale agriculture, which has greatly altered other savanna regions in the Neotropics, including Roraima (Naka et al. 2006) . Although much of the southern Rupununi is used as open range for cattle, and savanna fires are frequent in the dry season, the region remains sparsely populated, presenting opportunities for effective conservation and the development of tourism.
The savanna avifauna of Roraima was described by Naka et al. (2006) and presented in detail by Santos and Silva (2007) , who listed 306 species. Many of these species were also recorded in Guyana during extensive surveys by the Smithsonian Institution and the University of Kansas (hereafter SI/KU) at 5 sites in the southern
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Rupununi between 1995-2001. The results of those surveys were summarized by Robbins et al. (2004) , who presented a comprehensive list of 456 species for the region and characterized the Rio Branco-Rupununi avifauna as most similar to that of the Gran Sabana of Venezuela. Prior to this work, the only accounts of the Guyana Rupununi avifauna published in the modern literature were those of G.F. Mees (Mees and Mees-Balchin 1990, Mees 2000) , who spent a total of 3 months in the southern Rupununi between 1989 -1992 (Robbins et al. 2004 . Although the Rupununi avifauna was known to some degree from the work of Snyder (1966) , the SI/KU surveys yielded several surprising discoveries, including a previously unknown population of the Red Siskin (Spinus cucullatus; IUCN Endangered; Robbins et al. 2003) , as well as 10 species not recorded previously in Guyana. Since that time, there have been no formal ornithological surveys in the southern Rupununi. Consequently, although many bird species are now known to occur in the region, details of their status and distribution are still lacking.
This report provides locality records from surveys conducted by the South Rupununi Biodiversity Assessment Team (BAT), a group of scientists, students, and community representatives that surveyed multiple taxa at 2 localities in the southern Rupununi from 23 October-6 November 2013, under the auspices of the Worldwide Fund for Nature (WWF) and Global Wildlife Conservation (Alonso et al. 2016) . In this paper, we report species new for the two sampled localities since Robbins et al. (2004) , including 4 significant regional records.
Methods
Study sites. Our surveys were based from two main camps: Kusad Mountain (02.812° N, 059.867° W; 23-30 October) and Parabara savanna (02.182° N, 059.337° W; 31 October-6 November; WGS84 used for all coordinates). Both camps were within 5 km of the camps established at Kusad and Parabara by SI/KU in October-November 2000 and March-April 2000, respectively (Robbins et al. 2004) . Kusad is an isolated mountain rising out of the savanna to a maximum elevation of approximately 800 m. Our camp was situated along a creek at the base of the north flank of the mountain. Habitat at Kusad was a mix of forest and savanna; near the camp itself, the savanna was moderately wet with fairly dense stands of the dominant savanna tree (Curatella americana, Dilleniaceae) and long (> 1m) grass (Fig. 1) . Waterways in the savanna were characterized by conspicuous linear stands of the Moriche or Ité Palm (Mauritia flexuosa). Aside from a few small clearings, the entire mountain was covered by tall forest (Fig. 1) ; on the lower slopes, this forest was quite dry on rocky ground, with few large trees, whereas at higher elevations (ca. 500 m and above) it was more humid, with a substantial soil layer and somewhat greater stature and structural complexity.
The Parabara site was in a large savanna inclusion with many "bush islands" of varying size; the camp itself was situated near a corridor of humid forest several hundred meters wide. From this camp, we could walk long distances across the savanna and along the road linking Parabara village with other settlements (Fig. 2) . Most of our observations were made within a radius of 3 km around the camp. All necessary permits to conduct research were issued in advance by the Guyana Environmental Protection Agency. Permission to conduct research on Amerindiantitled lands was granted by the Ministry of Indigenous Peoples' Affairs.
Field methods.
We used a variety of methods to survey the avifauna. Our primary method was casual observation of birds while walking along roads and trails, or across the savanna itself, noting all species of birds seen and heard. We were active mainly during the first 2-3 hours of daylight, after which bird activity tapered off dramatically, especially in savanna, where it reached a near standstill by mid-day. We also used mist nets set in forest around each camp on an opportunistic basis. A small number of specimens were collected and deposited at the National Museum of Natural History, Smithsonian Institution (USNM) and the Centre for the Study of Biological Diversity at the University of Guyana. Birds were documented primarily by sound recording, using a Marantz PMD-661 digital recorder and a Sennheiser ME-62 microphone. All recordings are archived at the Macaulay Library at the Cornell Lab of Ornithology, Ithaca, NY, USA (ML). We made 4 recordings of the dawn soundscape using a stereo microphone pair . Stereo recordings typically ran for approximately 2 h, beginning 30-45 min before sunrise. Two stereo recordings were made from each site -1 from an old agricultural clearing on Kusad Mountain on 26 October (ML 224900), another from a marsh in the savanna roughly 7 km from the Kusad camp on 28 October (ML 224977), and 2 from the savanna in Parabara, 1-3 km from the camp, on 2 and 5 November (ML 224901, 224902, respectively; Fig. 2) . A list of species in each stereo recording is given in the Appendix. Our complete locality lists were merged with the list from Robbins et al. (2004) for the southern Rupununi region (see O'Shea et al. 2016) . Taxonomy and nomenclature of the species listed here follow the AOU South American Checklist Committee (Remsen et al. 2016) .
Results
New locality records are presented in Table 1 . We added 22 and 10 species to previous lists (Robbins et al. 2004) for Kusad and Parabara, respectively. Of the 31 species listed in Table 1 , 15 were documented with either sound recordings or specimens. Using a stereo microphone pair to record the dawn chorus at 2 locations per site, we documented 105 species (50 at Kusad and 80 at Parabara). Species in each dawn chorus recording are listed in the Appendix. Recordings documenting additional species from this expedition are archived at the Macaulay Library (ML 224903 and 224965-224990).
Discussion
Our observations bring the number of species known to occur at Parabara and Kusad to 345 and 200, respectively. Although there have been numerous surveys of birds in Guyana over the past 2 decades, resulting in detailed inventories for several localities (e.g., Braun et al. 2003 , Robbins et al. 2004 , Ridgely et al. 2005 , O'Shea Table 1 ). Inset shows the location of the region in Guyana. Savanna and forest are indicated by brown and green, respectively. The solid black line indicates the Brazil border; the dashed gray line is the principal road through the region. Table 1 . New records for Kusad (K) and Parabara savanna (P) localities, based on the list of Robbins et al. (2004) . Species with an asterisk represent first published records for the south Rupununi region. The § symbol denotes species not listed for the Roraima savannas by Santos and Silva (2007) . (2004), we did not find many typical bird species of Guianan lowland rainforest at that site, including most species of Furnariidae and Thamnophilidae, leading us to conclude that they are genuinely absent on Kusad despite its size (> 5000 ha) and almost complete forest cover. Particularly noticeable was the total absence of understory mixed-species flocks dominated by Thamnomanes antshrikes and Epinecrophylla and Myrmotherula antwrens; and species that follow army ants. Instead, the forest avifauna was characterized by relatively few species, many of which occur patchily, if at all, in extensive lowland forest in the region, such as Phaethornis augusti (Sooty-capped Hermit), Herpsilochmus rufimarginatus (Rufous-winged Antwren), Tolmomyias sulphurescens (Yellow-olive Flycatcher), Chiroxiphia pareola (Blue-backed Manakin), and Basileuterus culicivorus (Golden-crowned Warbler). On the lower slopes, where the forest was generally shorter and drier, the avifauna was composed of many of the same species found in gallery forest and bush islands elsewhere in the southern Rupununi. However, we observed an interesting subset of the Guianan lowland forest avifauna on the mountain, particularly at higher elevations (above ca. 500 m), including Crax alector (Black Curassow), Notharchus macrorhynchos (Guianan Puffbird), Monasa atra (Black Nunbird), Campephilus rubricollis (Red-necked Woodpecker), Perissocephalus tricolor (Capuchinbird), Lipaugus vociferans (Screaming Piha), and Turdus albicollis (White-necked Thrush). Considering that many species that appear to be absent on Kusad are birds of forest interior that are known to have low potential for mobility across fragmented landscapes (Stouffer et al. 2011) , we suggest that forest species occurring on Kusad are those most likely to disperse across the savanna, either directly or via the network of gallery forests in the regional landscape. Although poorly documented, there are several anecdotal records of forest birds occurring in gallery forest in the Rupununi, far from extensive rainforest; for example, both Jacamerops aureus (Great Jacamar) and Tyranneutes virescens (Tiny Tyrant-Manakin) have been observed in gallery forest along the Rupununi River at Dadanawa (B.J. O'Shea and A. Wilson, pers. obs.). The use of gallery forests as dispersal corridors by forest birds in the Rupununi deserves more study.
In general, our new records are of widespread species known previously from elsewhere in Guyana and adjacent Roraima (Naka et al. 2006 ), although 8 species listed in Table 1 were not listed previously for the southern Rupununi region (Robbins et al 2004) , and 5 of those 8 species were also not listed for the Roraima savannas by Santos and Silva (2007;  Table  1 ). Our records therefore confirm the presence of these species in the mosaic of forest and savanna habitats of the southern Rupununi (and, presumably, Roraima) , and highlight the incomplete state of knowledge of the region's avifauna. Four records significant for Guyana are detailed below.
Crypturellus undulatus (Undulated Tinamou).
We obtained a specimen of C. undulatus at the Kusad camp (USNM 651488), the first to be taken from Guyana in modern times. Although this species has a wide range in South America, the subspecies occurring on the Guiana Shield (C. u. simplex) is poorly represented in museum collections. Crypturellus tinamous are shy and rarely seen; anecdotal accounts of this species' occurrence at several mixed forest/savanna localities in southern Guyana, including Kusad (Robbins et al. 2004) , are complicated by the similarity of its vocalizations to those of Crypturellus erythropus (Red-legged Tinamou). Our specimen documents this species for the south Rupununi region, where it is likely an uncommon resident of lowland forest.
Mitu tomentosum (Crestless Curassow).
A pre-dawn recording near the Parabara camp on 2 November 2013 (ML 224901) features this species singing simultaneously with Crax alector (Black Curassow). Mitu tomentosum was not listed for the southern Rupununi by Robbins et al. (2004) , who cite accounts of the species' occurrence in the region in the 1800s and more recent observations from the Essequibo drainage north of the Kanuku Mountains (Ridgely et al. 2005) . Santos and Silva (2007) did not list this species for the Roraima savannas. Our recording confirms its presence in the south Rupununi region, where it is evidently rare. We agree with Robbins et al. that this species has likely declined due to hunting pressure.
Antrostomus rufus (Rufous Nightjar).
A pre-dawn recording near our Parabara camp on 2 November 2013 (ML 224901) features this species singing in the distance. In Guyana, A. rufus occurs primarily in white-sand savannas of the coastal plain between the Demerara and Corentyne rivers (Ridgely et al. 2005, O'Shea unpubl. data) , and it also occurs in the contiguous savannas of the Zanderij Belt in Suriname (Ottema et al. 2009 ). It is listed for Roraima by Naka et al. (2006) but not by Santos and Silva (2007) , suggesting that it is relatively rare and local in the Roraima savannas. The first documented record of this species in the interior of Guyana was a bird tape recorded in 1998 near Surama, on the north edge of the northern Rupununi (Ridgely et al. 2005) , where the species has since been found to be more widespread (R. Allicock pers. comm.). Our record is the first for the southern Rupununi region.
Amazilia brevirostris (White-chested Emerald). Hummingbirds collected at Kusad by SI/KU in 2000 (USNM 627409, 627421, 627495; Table 1 ) were originally identified as Amazilia versicolor (Robbins et al. 2004 ). They were subsequently reassigned to A. chionopectus, a synonym for A. brevirostris (Bangs and Penard 1918, Weller and Schuchmann 2009 ), based on their entirely black bills and lack of blue on the crown (C.M. Milensky pers. comm.). Recordings obtained in 2013 matched those of A. brevirostris from the northern Rupununi region (e.g., ML 72480), and not those of A. versicolor. Based on these recordings and specimen evidence, we present A. brevirostris as an addition to the known avifauna of the southern Rupununi region. Amazilia versicolor is known in Guyana from a specimen taken at Gunn's Landing, in the far south of the country, in 1999 (USNM 625395), although the species is likely more widespread in southern Guyana than this one record indicates. Both species occur in adjacent Roraima (Naka et al. 2006, Santos and Silva 2007) .
Our records enhance knowledge of the Rio BrancoRupununi avifauna and highlight the impressive avian diversity of the southern Rupununi, which includes species that are increasingly at risk from habitat loss or direct persecution in other parts of their ranges, including Mitu tomentosum, Polystictus pectoralis (Bearded Tachuri), Spinus cucullatus, and the narrowly endemic Cercomacra carbonaria (Rio Branco Antbird) and Synallaxis kollari (Hoary-throated Spinetail), both of which occur only in gallery forests of the Rio Branco drainage (Naka et al. 2006) . Combining our lists with that of Robbins et al. (2004) increases the number of species known from the southern Rupununi to 487 , and this figure will certainly increase further with additional survey effort. The region's high diversity is due to its heterogeneous mosaic of habitat types with distinct bird communities, and the abrupt transitions among them. Our findings are significant considering the rapid economic and social changes in Guyana that are already transforming the country's natural landscapes and biodiversity at a pace that will only accelerate. Tourism is emerging as a key industry in Guyana's developing economy, and the country is becoming increasingly popular as a destination for bird-watchers, many of whom are seeking the rare and endemic species known to occur in the southern Rupununi. Detailed distributional knowledge of the country's bird species is important for the development of tourism and should inform land management, including the design of nature reserves as Guyana's infrastructure expands.
